The aim of the study was to determine whether it is possible to correlate directly the barrier properties of elastomer materials assessed on the basis of the breakthrough time tp with the thermodynamic anity of the elastomersolvent system, characterized by their solubility parameters δ. According to EN ISO 6529:2001 standard, breakthrough time is dened as the time elapsing from the moment that the tested material sample gets in contact with the chemical to the moment in that a specied amount of the substance appears on the other side of the sample. Cured butyl rubber (IIR) in the form of at membranes were tested in the study. For the nonpolar rubberpolar or rubbernonpolar solvent systems it has been found that signicant dierences in rubber and solvent solubility parameters not in every case leads to better resistance to permeation. The properties of the permeating chemical and the rubber, including its polarity, shape, and molecule dimension of the solvent, are of considerable importance. A marked disparity of breakthrough times were observed for the permeation of polar or nonpolar solvents despite similar values of their solvent solubility parameter. The breakthrough time of the solvent from the homologous series (pentane, hexane and heptane) is determined not only by the rubber and solvent solubility parameters but by the size of the chemical molecule as well. Therefore, for the assessment of material barrier properties the thermodynamic anity or dissimilarity of the elastomer and the permeating solvent is only semiquantitative in character.
Introduction
The resistance of elastomer materials to permeation of chemical substances is tested in order to assess their potential applicability for production of special clothing and gloves protecting the human skin against exposure to hazardous chemical substances [1, 2] . The tests of this type are time-consuming and expensive [3, 4] . Therefore, it has been attempted to develop new tools and methods facilitating the preliminary assessment of material resistance. Permeation involves transfer of chemical substances through barrier materials at the molecular level, and the gradient of substance concentration on both sides of the material is its driving force. In the discussed case, permeation is a non--equilibrium process, including sorption of the chemical by the material, its diusion through the material, and * corresponding author; e-mail: sykrz@ciop.lodz.pl desorption on the other side [5, 6] . Thus, due to non--equilibrium swelling of the tested samples, the properties of the studied elastomersolvent system undergo changes as a result of parallel processes of the solvent sorption and diusion through the material. During determination of the breakthrough time (low concentration of the permeating solvent) the initial phase of the permeation process is taken into account, in which the solvent sorption and diusion undergo continuous changes.
One of the methods allowing qualitative assessment of chemicals solubility levels in polymersolvent systems utilizes the solubility parameters δ of the polymer and the substance, determining their thermodynamic anity under equilibrium conditions. The solubility parameter is dened as the square root of molar cohesion energy, which is the energy necessary to overcome intermolecular interaction forces, per volume unit [7] .
According to Hildebrand's theory of regular solutions 
ular solutions theory to polar substances and proposed that besides dispersive interactions, also polar and hydrogen bond interactions should be considered.
During particular work-related activities, the workers are exposed to liquid chemicals. Therefore, it was considered expedient to undertake studies which might facilitate the preliminary selection of an appropriate protective material. Thermodynamic anity, characterized by the dierence of the polymer and chemical substance solubility parameters, may be a potentially useful measure.
Materials
The test objects were cured butyl rubber samples (IIR, 
Results and discussion
The results of determined breakthrough times are presented in Table III In the case of IIRheptane system, the dierence between solubility parameters |δ k − δ r | = 0. The analysis of the results also included an eort to nd a correlation between parameters characterizing the polarity of solvent: dipole moment, dielectric constant, polarity index (see Table II 
